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VESSEL HARVESTING RETRACTOR WITH BILATERAL 
ELECTROSURGICAL LIGATION 

Cross-reference to Related Applications 

[0001] This application is a continuation of United States Patent Application Serial 
Number 09/967,205, filed 28 September 2001, now allowed, the complete disclosure of 
which is hereby incorporated by reference for all purposes. 

Background of the Invention 

Field of Invention 

[0002] This invention relates to surgical devices and methods for dissection and 
removal of blood vessels from a patients body. In particular this invention relates to 
endoscopic vessel harvesting devices and methods. 

Description of Related Art 

[0003] Endoscopic harvesting of vessels is well known in the surgical field and has 
been the subject of a great deal of recent technological advancement. Typically, the 
harvesting of vessels is performed so that the vessels can be then used for procedures 
such as Cardio Artery Bypass Grafting (CABG). In this procedure the saphenous veins 
of the legs are harvested for subsequent use in the CABG surgery. 

[0004] Known methods and devices for performing vessel harvesting are discussed 
in detail in U.S. Patent Nos. 5,667,480 issued September 16, 1997 and 5,722,934 issued 
March 3, 1998, both issued to Knight, et al, both of which are incorporated herein by 
their reference. 

[0005] In the traditional endoscopic harvesting devices shown in prior art Figure 1, 
there is provided a hollow shaft 12 connected to a concave headpiece 16 located at the 
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distal end of the shaft which provides a workspace 18. An endoscope 5 is typically 
inserted in the shaft so that the surgeon may view workspace. The leading edge of the 
headpiece 16 is used for dissecting the vessel from the surrounding tissue. The device 
may also have guides located on the underside of the device which allow for the entry of 
other devices such as dissectors, ligation tools, and cutting tools, into the workspace. 

[0006] The traditional method for removal of a vessel section is shown in Figures 2 
and 3. Initially an incision 3 is made and the vessel 7 is located. Then, the vessel is 
dissected from the surrounding tissue using the leading edge of the headpiece 16 of the 
device to separate the tissue from the vessel 7. At this time there is sufficient space 
created around the vessel 7 so that other instruments can be inserted into the incision 3 
via the guides located on the underside of the device. These instruments include ligation 
tools for securing side branch vessels 9, vessel dissectors for performing a more 
complete dissection of the vessel 7 which is to be removed, and laproscopic scissors for 
the transection of both the side branch vessels 9 and the vessel 7 which is to be removed. 

[0007] Of the known techniques for harvesting vessels and devices used for such 
procedures, as in the case in the above described procedure and device, the blunt 
dissection is performed using the headpiece 16 of the device, and then any dissection to 
be performed under the device must be performed using other tools which must be 
inserted into the patient following the original incision 3. Upon the discovery of a side 
branch vessel 9 still further tools must be inserted into the incision 3 for performing the 
ligation and transection function. 

[0008] The tool exchanges of instruments, and in fact the instruments themselves 
complicate the procedure. They require a great deal of skill to master and no matter the 
skill of the person performing the procedure, the process requires a great deal of time to 
perform. 

[0009] Accordingly, it is an object of the present invention to overcome the short 

comings of the prior art by providing a device which can limit the number of tools 

required to perform the removal of the vessel, decrease the number of tool exchanges 
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necessary to perform the removal, and increase the efficiency and ease of operation of 
the entire procedure. 

Brief Summary of the Invention 

[0010] The present invention overcomes the limitations of the devices of the prior art 
by providing a means by which a user can dissect both above and below the vessel 
which is to be removed using only a single tool. Further, the device is capable of 
ligating any side branch vessels without the insertion of any extra tools. 

[0011] The device of the present invention minimizes the number of tool exchanges, 
the total number of tools required, and increases the users efficiency. 

[0012] Accordingly, a vessel harvesting device is provided. The vessel harvesting 
device comprises a shaft having a lumen for insertion of an endoscope therethrough. 
The device has a handle located on a proximate end of the shaft for allowing an operator 
to manipulate the device. The device is also equipped with a headpiece connected to a 
distal end of the shaft, the headpiece has a top and a bottom portion, these two portions 
define a gap that surrounds a vessel inserted therein. The two portions of the headpiece 
are used to dissect above and below the vessel. 

[0013] The device has means for reciprocating either the top or the bottom portion 
relative to the other. The headpiece has a first opening for receiving a dissected portion 
of the vessel and one or more second openings allowing a dissected portion of a vessel to 
exit the headpiece. The vessel is dissected from the surrounding tissue by reciprocating 
one of the top and bottom portions as the headpiece is advanced along the length of the 
vessel. 

[0014] The device may be fit with electro-surgical ligation electrodes for ligation of 
side branch vessels. The electrodes can be energized by an energizing means to ligate 
side branch vessels. The device may also be fit with a transection element. The 
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transection element may be a raised portion of one of the upper and lower portions of the 
headpiece. 

[0015] Also provided is a headpiece for an endoscopic vessel harvesting device. The 
headpiece comprises a top portion for dissecting the tissue above a vessel which is to be 
removed. The top portion is typically rigidly attached to the endoscopic harvesting 
device. The device further comprises a bottom portion for dissecting the tissue below 
the vessel to be removed. The bottom portion is connected to the endoscopic harvesting 
device by an articulated connection. The top and bottom portions define a gap into 
which a vessel is inserted, the top and bottom portions then surround the vessel. There is 
an opening in the headpiece for receiving a dissected portion of the vessel and one or 
more openings in the headpiece allowing a dissected portion of the vessel to exit the 
headpiece after dissection. The device dissects a vessel from the surrounding tissue by 
reciprocating the bottom portion relative to the top portion while traversing the length of 
the vessel. 

[0016] The headpiece may be fit with electro-surgical ligation electrodes for ligation 
of side branch vessels. The electrodes can be energized by an energizing means to ligate 
side branch vessels. The headpiece may also be fit with a transection element. The 
transection element may be a raised portion of one of the upper and lower portions of the 
headpiece. 

[0017] Still yet provided is a method of vessel dissection comprising a series of 

steps. Initially, the vessel to be harvested must be located, then an incision to expose the 

vessel must be made. Next, the surgeon must pre-dissect the vessel from tissue above 

the vessel. Then, the surgeon must pre-dissect below the vessel. Upon having a portion 

of the vessel dissected both above and below, a portion of the vessel which has been pre- 

dissected is inserted into a two piece headpiece of the vessel harvesting device so that a 

top and a bottom portion of the headpiece surround the vessel. Then the vessel is 

dissected from the tissue by projecting the top portion of the headpiece along the vessel 

and by simultaneously reciprocating the bottom portion of the headpiece. Dissection is 

accomplished by repeating the previous two steps while traversing the length of the 
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vessel. Finally the vessel is ligated, transected and removed. When a side branch vessel 
is uncovered it too must be ligated and transected using the ligation and transection 
means of the vessel harvesting device. 

Brief Description of the Drawings 

[0018] Figure 1 illustrates a perspective view of an endoscopic vessel harvesting 
device of the prior art. 

[0019] Figure 2 illustrates a perspective view of a surgeon and an endoscopic vessel 
harvesting device of the prior art harvesting a vein located in a persons leg. 

[0020] Figure 3 illustrates an enlarged perspective view of the endoscopic vessel 
harvesting of Figure 1 inserted into a patient during a procedure to harvest a vein. 

[0021] Figure 4 illustrates a perspective view of a preferred implementation of an 
endoscopic vessel harvesting device of the present invention. 

[0022] Figure 5 illustrates a perspective view of the endoscopic vessel harvesting 
device of Figure 4 having the bottom portion of the headpiece retracted. 

[0023] Figure 6 illustrates an enlarged view of the two portion headpiece of the 
endoscopic harvesting device of Figure 4 in which the bottom portion is extended. 

[0024] Figure 7 illustrates an enlarged view of the two portion headpiece of the 
endoscopic harvesting device of Figure 4 in which the bottom portion is partially 
retracted. 

[0025] Figure 8 illustrates cross sectional view of a two portion headpiece for the 
endoscopic harvesting device of Figure 7, taken along line 8-8. 
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[0026] Figure 9 illustrates a lower perspective view of the two portion headpiece f 
the endoscopic vessel harvesting device of Figure 4. 

[0027] Figure 10 illustrates a lower perspective view of the two portion headpiece of 
the endoscopic vessel harvesting device of Figure 4 in which the lower portion is fully 
retracted. 

Detailed Description of the Invention 

[0028] Traditionally, as shown in figures 1-3 blunt dissection of the saphenous vein 
is performed on the anterior or upper side of the vessel upon insertion of a vessel 
harvesting device. Upon dissection above the vessel a work space is created allowing 
further tools to be inserted into the patient so that the vessel can be further dissected, any 
side branch vessels can be ligated and transected and the vessel can be removed. In the 
traditional system, the dissection of the vessels from tissues on the posterior or under 
side of the vessels is performed using a variety of devices and can be a time consuming 
procedure requiring a great deal of skill to perform. 

[0029] The present invention greatly reduces the number of tools required to perform 
this very same task and provides an easier method for the removal of a vein from the 
patient. 

[0030] Referring now to Fig. 4, there is illustrated a preferred implementation of an 
endoscopic vessel harvesting device (EVH) for the removal of blood vessels from a 
patient, generally referred to by the reference number 100. Specifically this EVH device 
100 is often used for the removal of the saphenous vein from the leg of a person 
undergoing a CABG procedure. The embodiments discussed herein are directed to the 
removal of such a vein however, the removal of the saphenous vein is only used by way 
of example only and not to limit the scope and spirit of the present invention. The EVH 
100 can be utilized for the removal of a number of vessels from a patient, including the 
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radial artery of the lower arm, the lesser saphenous vein in the leg, and the interior 
epigastric artery in the abdomen. 

[0031] The EVH 100 device includes, a headpiece 1 14 situated on the distal end 160 
of a hollow shaft 116. The hollow shaft 1 16 is preferably a medical grade metal such as 
stainless steel. The headpiece 1 14 is used for blunt vessel dissection, which is the 
separating of tissues connected to the vessel. 

[0032] The headpiece 1 14 comprises a top portion 1 10 and a bottom portion 1 12. 
The headpiece 1 14 may be made of a medical grade transparent plastic such as a 
polycarbonate. The top and bottom portions completely surround a vessel which is 
inserted into the device. The top portion 1 10 has an entry hole 132 (shown more clearly 
in Figure 7) on the leading edge of the headpiece 1 14. The entry hole 132 provides a 
path for the vessel to enter the headpiece 1 14. The headpiece 1 14 also has holes 126 
(also shown more clearly in Figure 7) for the exiting of the vessel from the headpiece 
1 14 after it has been dissected. The entry and exit holes 1 32 and 126 are shown by way 
of example on the top and bottom portion 1 10 and 1 12, respectively. However, the 
location of the entry and exit holes can be switched or both can be on one portion. 

[0033] As shown in Figure 6, bi-polar ligation electrodes 136 and 128 are preferably 

affixed inside of the headpiece 1 14 for ligating side branch vessels. The location of the 

electrodes 136, 128 in the headpiece 1 14 allows the user of the device to ligate side 

branch vessels upon their discovery without the insertion of other tools. This increases 

the efficiency of the overall process. Figures 6-8 show the relationship of the electrodes 

128 and 136 to each other and other features of the headpiece 116. Electrodes 128 are 

attached to the shaft 1 16 of the device, these may be either manufactured as part of the 

shaft 1 16, or they may be separately made and affixed, by welding for example. 

Electrodes 136 are located on the bottom portion 1 12 of the headpiece 1 14. However, as 

shown in Figure 8, the electrodes 136 and 128 are not located in the same vertical plane 

but rather are off-set from one another, by an off-set distance of X the offset distance has 

been determined to be in the range of approximately l-3mm and preferably 2mm. This 
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position insures that the electrodes cannot touch as this would result in a shorted circuit. 
Figures 6 and 7 show two pairs of electrodes, each off-set to a side of the headpiece 1 14. 
By having two sets of electrodes 128 and 136 the device is capable of ligating side 
branch vessels on either side of the saphenous vein. 

[0034] The electrodes 136, 128 are preferably comprised of a positive and a negative 
terminal. One being located in the top portion and the second located in the bottom 
portion of the headpiece. They may be constantly energized or may be energized at will 
by the user. The triggering means is located either in the handle 103 of the device, or in 
a foot pedal (not shown). The electrodes are connected to a conventional bi-polar RF 
generating device. Figure 9 shows the slide 138 having an electrically conductive 
portion 137. This electrically conductive portion 137 connects to the lower electrodes 
136 of the ligation means. The upper electrodes 128 are connected to the shaft 1 16. The 
shaft 1 16 is connected to the RF energy generating means as is known in the art. 
Additionally, in this configuration, the conductive portion 137 of the slide 138 is 
insulated with an insulative coating to prevent inadvertent discharge of energy to 
surrounding tissue. Suitable insulative coatings are well known in the art, such as 
parylene-n. 

[0035] Upon entry of a side branch vessel between the two electrodes 128, 136 the 

vessel is compressed by the proximity of the top and bottom portions 1 10, 1 12 of the 

headpiece 1 14. The vessel is then coagulated by the energized electrodes 128,136. The 

coagulation results in effective ligation of the side branch vessel. Because the 

coagulation zone is limited to the small distance X, approximately l-3mm, the RF 

energy does not spread to the harvested vessel. These ligated sections may then be 

transected, freeing the saphenous vein from the side branch vessels. As shown in 

Figures 6-8 the transection means is preferably sharply raised cutting sections 134 

located on the bottom portion 1 12 between the electrodes 128 and 136. The cutting 

section 134 transects the ligated vessel as the lower portion 1 12 is articulated back and 

forth over the side branch vessel. The cutting section 134 also creates a high spot in the 

bottom portion 1 12. This high spot assists in the compression of the side branch vessel 
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for coagulation and ligation. The cutting section 134 aligns with a cutting groove 135 in 
the top portion 1 10 to align the upper and lower portions of the headpiece 1 14 (as shown 
in Figure 8), and to hold concentrate the compression at a tip of the cutting element 134 
for dividing tissue when lower portion 1 12 is moved reciprocally relative to the upper 
portion 110. Additionally, the lower portion 1 12 is springably held against the upper 
portion 1 10 so that various thickness of vessels may be captured in a compression zone 
between the cutting element and the cutting groove 135. 

[0036] Because the transection means 134 is fabricated from hard plastic the 
transection of vessels can be perform without the introduction of sharp metallic cutting 
instruments into the incision. This greatly reduces the chances of accidental injury in the 
surgical site. Further, because the compression zone X is a sliding compression zone, 
and is used in combination with RF energizing of the electrodes 128, 136, ligation of the 
vessels can be done hemostatically. This is particularly assisted by a high compression 
zone formed at the tip of the cutting means 134 which allows the coagulation to occur 
simultaneously with the cutting of the vessel. 

[0037] Referring now to Figure 4, the shaft 116 may be inserted into a molded 

sheath of plastic 130. This sheath of plastic 130 extends the length of the shaft and may 

incorporate the upper portion 1 10 of the headpiece 1 14. This allows for single 

component construction of a large section of the EVH 100. The molded sheath 130 also 

comprises an affixing means which connects the sheath 130 to the handle 102. On the 

upper surface of the molded sheath is preferably a stop 106 which is used in connection 

with an actuation means 104. On the underside of the molded sheath is a track 140. 

Track 140 allows for the insertion of a slide 138 which can be connected to the actuator 

104 of the articulation means. The track 140 may be constructed so that when viewed in 

the cross section the opening is smaller than the width of the slide 138. This 

configuration insures that the slide 138 cannot fall out of the track 140. The bottom 

portion 1 12 may be connected to the slide 138 and a handle of an articulating means 104 

of the EVH 100. The articulating means allows the bottom portion 1 12 to move 

independently of the top portion 110. Alternatively, the molded sheath 130 could 
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separate from the headpiece 1 14. In that instance, the top portion 1 10 may be rigidly 
affixed to the shaft 1 16 of an EVH 100. 

[0038] One method of articulation of the bottom portion 1 12 is to attach an actuator 
104 connected to a slide 138 the slide 138 in turn connects to the bottom portion 1 12 of 
the headpiece 1 14. The slide 138 runs in a track 140 located on the underside of the 
EVH 100. In practice, the actuator 104 provides the actuation means and the slide 138 
allows for the translation of force from the actuator 104 to the bottom portion 1 12 of the 
headpiece 114. In the device shown in Figure 4, the actuator 104 is biased in the distal 
direction 160 by a spring 108, which is forced against a stop 106. By squeezing the 
actuator 104 the bottom portion 1 12 is moved towards the proximal end 150 of the EVH 
100. Upon release of pressure on the actuator 104 the stored spring force moves the 
bottom portion 1 12 towards the distal end 160 of the EVH 100. Another feature of the 
slide 138 is that it may be constructed at least partially of an electrically conductive 
material. In the preferred implementation the slide 138 supplies RF energy to the 
electrode 136. 

[0039] The actuation of the articulation means may be manually performed or it may 
be motorized. In the device shown in figures 4 and 5, the device is manually articulated. 
The articulation means may provide for variable stroke or longitudinal translation pf the 
lower portion 1 12 with respect to the upper portion 1 10, preferably in the range of 
0.1mm to 5mm, for either manual or motorized actuation means. The rate of articulation 
may also be variable. Those skilled in the art can appreciate that a relatively high rate, 
such as 10 reciprocations/sec with a small stroke such as 0.2mm may be provided via a 
motorized means, and variably controlled by the operator. 

[0040] Additionally, in Figure 5 there is shown a preventing means 1 18 for 

preventing the articulated portion of headpiece 1 14 from moving. This is preferably 

accomplished by preventing the articulating means from functioning. In the case shown 

in Figure 5, the handle 104 is prevented from moving towards the distal end 160 of the 

device by the preventing means 1 1 8, this in turn prevents the bottom portion 1 12 from 
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moving in the same distal direction 160. In the preferred embodiment, as shown in 
Figure 5, the Preventing means 1 1 8 is a U-shaped clip which attaches to the molded 
sheath 130 in cooperation with a slot in the molded sheath 130. Alternatively, the 
preventing means can be any means which prevents the spring 108 from acting on the 
handle 104 and moving the bottom portion 1 12 in the distal direction 160. 

[0041] In the device described above, the bottom portion 1 12 can be projected under 
the saphenous vein in a reciprocating fashion while the upper portion 1 10 is forced over 
the saphenous vein. This results in the effective dissection of both the upper and lower 
sides of the vessel without the use of extra tools. However, before this can occur the 
vessel must be inserted into the device. 

[0042] Insertion of the vessel is performed by extending the bottom portion 1 12 of 
the headpiece 1 14 in a manner as shown in Figure 6. In the configuration, a pre- 
dissected portion of the vessel can be inserted into the headpiece 1 14. The extended 
bottom portion 1 12 is positioned under the vessel and the top portion 1 10 is drawn over 
the top of the vessel. By placing the vessel over the bottom portion 1 12 in the extended 
state, a proximate portion of the vessel is allowed to sit in a notch 124 of the bottom 
portion 1 12. When the top portion 1 10 is drawn over the lower portion that section of 
the vessel which was formerly located in notch 124 will then be positioned in the exit 
opening 126. As the top portion is drawn forward, a distal portion of the vessel is 
positioned in the entry hole 132. At this point the device is in position to begin 
operation. 

[0043] Although the headpiece 1 14 is shown and discussed as an integral portion of 
the EVH 100, alternatively it can be separately provided to fit onto existing vessel 
harvesting instruments. 

[0044] The dissection of the saphenous vein from the surrounding tissue is done in 

an efficient and expedient manner and requires a limited number of tools and with a 

minimum number of tool exchanges using the EVH 100 described above. 
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[0045] The present method starts as is common for endoscopic vessel harvesting by 
locating the vessel which is to be removed. Next an incision is made to accommodate 
the insertion of the EVH 100. Upon insertion of the leading edge of the EVH 100 blunt 
dissection of the tissue on the anterior or upper side of the vessel is performed. 

[0046] Next, pre-dissection of a section of the vessel is performed. This pre- 
dissection is performed so that a portion of the vessel can be folly exposed, of particular 
interest is the tissue located on the posterior or underside of the vessel. The pre- 
dissection can be performed using the EVH 100, or with the use of specialized tools such 
as those known in the art. Upon foil exposure the vessel can be inserted into the 
headpiece 1 14 of the EVH 100. This insertion is performed as discussed above. Once 
inserted into the EVH 100 the vessel's dissection from the surrounding tissue is 
continued by the movement of one of the top and bottom portions being thrust in the 
direction of the distal end 160 of the device. This movement is independent of the other 
of the top and bottom portions. One variation of dissection could be to alternate the 
movement of the top and bottom section so that dissection only occurs on one surface of 
the vessel at a time. A second variation of use of the EVH 100 would be to repeatedly 
compress the handle 104 and release it. This causes the lower portion 1 12 of the 
headpiece 1 14 to continually dissect a short section of the underside of the saphenous 
vein. This repeated compression is performed while the upper portion 1 10 of the 
headpiece 1 14 is continually advanced along the upper side of the saphenous vein to 
dissect that surface. In either variation the actuation of the device is continued, 
dissecting above and below the vessel until sufficient length of the vessel is dissected. 

[0047] The ability to dissect both above and below the vessel using only a single tool 
results in greater efficiency for the user by minimizing the tool exchanges and a shorter 
time period for the procedure by simplifying the method of dissecting below the vessel. 

[0048] The saphenous vein will invariably be connected to a series of side branch 

vessels. In order to remove the saphenous vein for further use these side branch vessels 

must be individually ligated and transected. As discussed above, the EVH device is 
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equipped with bi-polar electrodes 128, 136 located in the headpiece 1 14. These 
electrodes are triggered by the user upon the placement of a side branch vessel between 
the two electrodes. These electrodes effectively ligate the side branch vessels and allow 
them to be transected. In the present invention, this is performed during the dissection of 
the vessel. For example, the lower portion 1 12 of the headpiece 114 dissects below the 
vessel and uncovers a side branch vessel. Upon the movement of the upper portion to 
meet the lower portion, the side branch vessel will be forced between the electrodes 128 
and 136. One electrode 128 being on the bottom portion 1 12 and the other electrode 136 
being housed in the upper portion 1 10 of the headpiece 114. As the upper portion 1 10 is 
slid over the bottom portion 1 12 the side branch vessel is compressed between the two 
electrodes 128 and 136 and the cutting means 134. The user then triggers the bi-polar 
electrodes either 128 or 136 and the side branch vessel is ligated. The side branch vessel 
is transected using the cutting means 134 by the reciprocating motion of the bottom 
portion 112. In an alternative use the operator may energize RF energy continuously 
while advancing the headpiece 1 14 of the device along the vessel, while maintaining 
visualization of the vessel and the side branches within the working space. 

[0049] After sufficient length of the saphenous vein is dissected and the side branch 
vessels are ligated, the saphenous vein itself is ligated on both the distal and proximate 
ends. Once this is performed and the vessel is not attached to any of the other 
surrounding tissue it can be removed and used in further procedures, such as CABG. 

[0050] Although only a few exemplary embodiments of this invention have been 
described in detail above, those skilled in the art will readily appreciate that many 
modifications are possible without materially departing from the novel teachings and 
advantages of this invention. Accordingly, all such modification is intended to be 
included within the scope of this invention as defined in the following claims. 
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